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ABSTRACT 

With the aim of investigating galaxies with two strong simultaneous starbursts, we have ex- 
tracted a sample of galaxies with double-peaked emission lines in their global spectra from the 
SDSS spectral database. We then fitted the emission Hnes Ha, Hj6, [Oiii]/i5007, [Nii]/i6584, 
[S n]/}6717 and [S ii]/l6731 of 129 spectra by two Gaussians to separate the radiation of the 
two (blue and red) components. A more or less reliable decomposition of the all those emis- 
sion lines have been found for 55 spectra. Using a standard BPT classification diagram, we 
have been able to divide the galaxies from our sample into two subsamples: Sample A con- 
sisting of 18 galaxies where both components belong to the photoionised class of objects, and 
Sample B containing 37 galaxies which show non-thermal ionisation (AGNs). We have ex- 
amined the properties of the blue and red components, and found that the differences between 
radial velocities of components lie within 200 - 400 km s"' for galaxies of both subsamples. 
The equivalent number of ionising stars is in the range lO'* - 10^ 07V stars for each com- 
ponent in the galaxies of Sample A. We have estimated the oxygen and nitrogen abundances 
as well as the electron temperatures for each component using the recent NS-calibration and 
from global spectra for galaxies from Sample A using both the NS and ON-calibration. We 
have found that the global oxygen abundance is typically in between the measured abundances 
of individual components for our sample of galaxies, and that both calibrations provide con- 
sistent global abundances. Finally, we suggest the classical O/H - N/O diagram is used to test 
the reliability of the dividing hnes between starburst-like objects and AGNs in the so-called 
BPT diagram. 
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1 INTRODUCTION 

The study of starburst galaxies is very important for understanding 
both star formation and (ch emical) evolution of galaxies. The Sloan 
Digital Sky Survey (SDSS. lYork eFZllixxib provides a very large 
database of spectra of galaxies, which has been use d in many stud- 
ies of the chemical evolution of galaxies (see, e.g.. iKniazev et alH 
2004; Izotov et al. 2004;'Trem onti et al. ll2004l ; lThuan et al. llOlOl : 
Pilvug in & Thuan 2007, 201 1). 

The SDSS spectra are obtained through 3-arcsec diameter 
fibers. At a redshift of z = 0.12 (which is a mean value of the 
redshifts of galaxies considered at the present study), the projected 
aperture diameter is ~ 7 kpc. This suggests that the SDSS spectra 
of the considered galaxies are closer to global spectra (composite 
nebulae that include multiple star clusters), rather than to spectra 



of individual H ii regions. In a typical case, many individual H ii re- 
gions are distributed over the disc of a galaxy. Due to the rotation 
of galaxies, H ii regions will have different radial velocities depend- 
ing on the inclination of their host galaxy. One may expect that the 
emission line profile in the global SDSS spectra of such composite 
nebulae in distant galaxies can be described by a Gaussian which 
is wider than that for an individual Hii region. If two strong star- 
bursts take place in a galaxy and the giant H ii regions associated 
with those starbursts make a dominant contribution to the radiation 
in the emission lines then one could expect double-peaked emis- 
sion line profile in the global spectrum of a galaxy. While double- 
peaked emission lines have been extensively studied in AGN and 
radio galaxies, double starburst galaxies are yet unexplored. Those 
systems may induce errors in abundance determinations due to the 
mixing of two starburst events. Then, establishing the abundance 
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of those double-peaked starburst abundances as global systems, 
with respect to that defined by their components, will shed light on 
the role and possible impact of those double-peaked emission line 
galaxies on abundance determinations. To this aim, we have carried 
out a search for SDSS spectra of galaxies with double-peaked emis- 
sion line profiles, revealing several hundreds of candidates where 
two strong starbursts can be observed simultaneously. 

Here, we separate the radiation of two giant Hn regions as- 
sociated with two different starbursts by the fitting two Gaussians 
to the emission lines in the global spectra. We examine the prop- 
erties of each component of these "binary starbursts": the elec- 
tron density, the oxygen and nitrogen abundances, and the num- 
ber of the ionising stars they contain. These objects provide also 
an additional possibility to test how representative abundances de- 
rived from global spectra are for the whole galaxies. Comparison 
between oxygen abundances in the blue and red components and 
global oxygen abundances will tell us something about the reliabil- 
ity of the abundances derived from global spectra. We test the re- 
liability of global abundances by comparison of global abundances 
obtained using two recent strong-line calibrations as well. 

Finally, we suggest to use the classical 0/H - N/0 diagram to 
test of the credibility of the dividing lines between the starburst-like 
objects and the AGNs in the Baldwn,.Phillips & Terlevich (1981) 
(BPT) classification diagram. 

The paper is organized as follows. Decomposition of the 
double-peaked emission line profiles in the global SDSS spectra 
and the selection of galaxies are described in Section 2. The gen- 
eral properties of the selected sample of galaxies are given in Sec- 
tion 3. The oxygen and nitrogen abundances and the electron tem- 
peratures derived for individual (blue or red) components and from 
global spectra are discussed in Section 4 and Section 5 gives a brief 
summary of the main results. 

Throughout the paper, we will be using the following nota- 
tions for the line fluxes. 



Rl - -/[OII]i3727+.13729/-/Hy3, 
-^^2 = /[NII],16548+,16584/-'H8> 



'[SIl]i6717+i6731 



Urn 



-'lOlIIM4959+,i5007 / lup ■ 



(1) 

(2) 
(3) 
(4) 



The [Oiii]/i5007 and lines originate from transitions from 

the same energy level, so their fluxes rati o is due only to the transi - 
tion probability ratio which is close to 3 dStorev & Zeippen l200(]h . 
Hence, the value of can be well approximated by 



Ri - 1.33 liomuiooi I Iwp- 



(5) 



Similarly, the [Nii]/i6584 and /16548 lines also originate from tran- 
sitions from the same energy level and the transition probabilit y 
ratio for those lines is again close to 3 tetorev & Zeippen 1120001) . 
The value of ^2 is therefore well approximated by 

A'2 = 1.33 /[NII]^6584//h/?, (6) 

The electron temperatures t are given in units of 10"* K. 



2 THE DATA 

As the first step, we have extracted several hundred spectra of 
galaxies with double-p eaked emission lines from the data release 7 
jAbazaiian et al. |2009|) of the Sloan Digital Sky Survey (SDSS). In 
our previous work we have visually inspected SDSS spectra aiming 



to search for spectra where the two auroral lines [Oin]/l4363 an d 
[N n]/15755 can be detected simultaneously jPilvugin et aTll2010t) . 
We have also collected spectra with double-peaked emission lines. 
Although we have considered all the SDSS DR7 spectra, we do not 
suggest our sample of SDSS spectra with double-peaked emission 
lines is exhaustive. 

In order to separate the radiation of the blue and red com- 
ponents, we have fitted two Gaussians to the emission lines (Ha, 
up, [Oiii]/15007, [Nii]^6584, [Sn]^6717 and [Sii]^6731) in the 
extracted global spectra. The contribution of each individual com- 
ponent to the global flux have been derived as illustrated by the 
following example, concerning the H/3 line. The continuum flux f^ 
is assumed to be constant between /^„ = 4836A and At = 4886A 
(all spectra have been shifted to zero redshift). The line profiles of 
the blue and red components are approximated by Gaussians, i.e., 

f{X) = F ^ g-(-l--lo)-/2tr^ (7) 

V27rt7- 

where is the central line wavelength, cr is the width of the line, 
and F is the flux in the emission line. Thus, the total flux at a fixed 
value of X is given by the expression 



(8) 



For the Gaussian fitting, we have used the robust non- 
linear least square s curve fitting package MPFItQ described in 
lMarkwardtl ( l2009h . MPFIT works much faster then a "brute-force" 
approach, but in some cases it may only find a local minimum. To 
avoid this, we calculated a set of best-fit parameters using MPFIT. 
We have considered AA = A^'' - A^"' on the interval corresponding 
to differences between radial velocities of the blue and red com- 
ponents from 120 to 600 km s"'. This range was divided into 160 
intervals A/1, with step 3 km s"'. The best-fit parameters for every 
interval of A/1, are derived by finding the minimum of the mean 
difference. 



(9) 



between the measured flux f''X/l,t) and the flux f(Ai;) given by 
Eq.l[8j on the wavelength interval between /(„ and A/,. The "true" 
values of F(H/3, blue), Ao{HI3, blue), o-(///3, blue), F(//j8, red), 
Ao(Hp, red), (r(Hp, red) are then selected by comparing the min- 
imum values of e, for different intervals of AAj. In other words, we 
have used a two-step procedure to obtain the best-fit parameters. 

The fit to the [Oiii]/I5007 line is obtained using the wave- 
length interval from Aa = 4982 A to A/, = 5032 A. The continuum 
flux fr is assumed to be constant between A„ = 6523 A and Aj, = 
6608 A in fitting of the H„ and [Nii]/i6584 lines, and between A„ = 
6690 A and Ah = 6760 A in fitting of the [S ii],i67 17 and [S n]/1673 1 
lines. The fits to the Ho-, U/3, [O iii]/i5007, [Nn]/16584, [Sn]/16717 
and [S ^]/^6731 lines in the spectra (spSpec 280 51612 635) of the 
SDSS object Jl 12655.58+004047.0 are shown in Fig.^ 

We have found 129 spectra where a double-Gaussian fit can 
be obtained for each emission line. Unfortunately the value of the 
parameter 6 given by Eq.l|9]l cannot serve as an effective criterion 
for selecting spectra with reliable decompositions. First of all, the 
value of e is a measure of the quality of the double-Gaussian fit to 
the global line profiles rather than a measure of the quality of the 
decomposition. In addition, the observed double-peaked line pro- 
files are covered by about ten wavelength points only at the SDSS 

' http://purl.com/nel/mpfit 
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Figure 1. The observed spectium of the SDSS object J112655.58+004047.0 (spSpec 280 51612 635) and double-Gaussian fits to the emission fines HS, 
[Oin]/i5007, Ha, [Nn]/16584. [S n]/16717 and [S n]/i6731. The solid line is the observed line profile. The long dashed (blue) lines are the profiles of the blue 
and red components, respectively, and the short dashed (red) line is the sum of the blue and red components. (A color version of this figure is available in the 
online version.) 
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spectroscopic resolution. Hence, the value of e may be affected 
significantly by the noise from just one data point. Therefore we 
have selected spectra where the decomposition of the blue and red 
components for each emission line seem to be reliable, based upon 
visual inspection of the double-Gaussian fits (how well a double- 
peak is seen in each emission line), taking into account the limited 
quality of the SDSS spectra. Our final list contains 55 spectra. Cer- 
tainly, our selection is somewhat subjective, but as for the spectra 
excluded from further consideration here, the only lines that cannot 
be reliable decomposed into two components are [S ii]/l6717 or/and 
[S n]/J6731. The other lines can be fitted rather well by two Gaus- 
sians. Even if the [S ii]/16717 and [S ii]/i6731 lines will not be used 
as separate lines in the most part of this study, we have used the fits 
to these lines as a test of the robustness of the sample. 

Since measurements of the [Nii]/i6584 and [Oiii]/I5007 lines 
are more reliable than those of the [Nii]/i6548 and [Oii]/i4959 
lines, we have used Eq.JSJ to obtain the value of A'2 and Eq.(|5} 
to determine the value of . 

The measured emission fluxes F have been corrected for in- 
terstellar reddening. We have obtained the extinction coefficient 
C(H^) using the theoretical Ho- to Hj8 ratio (= 2.86) and the an- 
al ytical approximation to the W hitford interstellar reddening law 
bv llzotov, Thuan & Lipovetskv ( 1994). 

The redshift z and stellar mass Ms of each galaxy were 
taken from the MPA/JHU catalogs 0. The techniques used to con - 
struct the catalogues are described in iBrinchmann et aL ] ( l2004h : 
iTremonti et al. 1 O004h and other publications of those authors. 



3 GENERAL PROPERTIES OF THE SELECTED 
STARBURSTS 

3.1 BPT classification diagram 

The intensities of strong, easily measured lines can be used 
to separate different types of emission-line objects according 
to their main excitation me c hanism (i.e. starburst or AGN). 
iBaldwinT Phillips &Terlevich I ( Il98lh proposed a diagram (BPT 
classification diagram) where the excitation properties of H 11 re- 
gions are studied by plotting the low-excitation [Nii]/i6584/Ha' 
line ratio against the high-excitation [O iii]/i5007/Hj8 line ratio. Us- 
ing the BPT classification diagram, we have divided all galaxies 
from our sample into two subsamples. The first subsample (A) 
consists of 18 galaxies where both components (blue and red) are 
starburst like objects. The galaxies in Sample A are listed in Ta- 
ble [T] The second subsample (B) contains 37 galaxies where one 
or both components show non-thermal ionisation (here referred to 
as AGNs). It should be noted that all components, in all galaxies, 
in our sample have narrow lines regardless of their positions in the 
[Nii]^6584/Hc!' versus [O iii]/i5007/H/3 diagram. 

The theoretical Ha-to-Hj8 ratio for thermally photoinised neb- 
ulae has been used for de-reddening of measured emission lines 
in both subsamples. The application of the same de-reddening al- 
gorithm to all objects can be justified as follows. The parameters 
which are dependent on the absolute fluxes are analysed in the 
present study only for the starburst like objects (where this de- 
reddening algorithm is correct). As for the AGNs, this de-reddening 
algorithm can introduce an appreciable error in the de-reddened 
line intensities. However the de-reddened line intensities in the 



^ The catalogs are available at |http://www.mpa-garching.mpg.de/SDSS/| 
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Figure 2. The [Nii]i6584/Ha versus [Oiii]/i5007/H/3 diagram. Upper 
panel. The open (blue) circles are the blue components and the (red) plus 
signs are the red components of the photoionised objects. The open (blue) 
squares are the blue components and the (red) crosses are the red compo- 
nents of the AGNs. The solid line separates objects with Hn spectra from 
those containing an AGN according to Kauft'mann et al. 1 2003), while the 
dashed line is the same according to Kewlev e t al. I i200ll) . Lower panel. 
The gray (light-blue) filled circles show a large sample of emission-line 
SDSS galaxies from Ixhuan et al. I j2010l) . The dark (black) filled circles 
show our sample of SDSS galaxies with double-peaked emission lines 
(global spectra, sum of blue and red components). (A color version of this 
figure is available in the online version.) 

AGNs serve only for classification of those objects. The wave- 
lengths of the Nii]A6584 and Ho- lines (as well [Oiii]A5007 and 
HyS) are very similar and, consequently, the [Nii]/16584/Hq'- and 
[O iii]/i5007/Hj8-line ratios are not that sensitive to the de-reddening 
algorithm. Therefore, the adopted de-reddening algorithm does not 
result in a significant shift of the position of the object in the 
[N n]i6584/HQ! versus [O iii]/i5007/H/3 diagram and is not likely 
to result in misclassification of objects. 

The [Nii]/16584/Hq' versus [Oiii]^5007/HS diagram is shown 
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Table 1. Oxygen and nitrogen abundances and electron temperatures of individual components as well global values of Sample A. 
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SDSS numbei^ 


Spectrum number* 


12+log(0/H)*'5"'' 
12+log(0/H)^'f 


12+log(0/H)-| 
12+log(0/H)g;* 


12+log(N/H)*'™' 
12+log(N/H)'^'^* 


12+log(N/H);j| 
12+log(N/H)g;* 


NS 
glob 

'ns 


NS 

glob 


J015s47.30- 101 802.7 


665 52168 018 


8.41 


8.45 


7.44 


7.37 


0.89 


0.87 






8.43 


8.45 


7.41 


7.45 


0.88 


0.86 


J084845. 58+542329. 1 


446 5 1 899 595 


8.47 


8.24 


7.69 


6.85 


0.80 


1.06 






8.41 


8.44 


7.47 


7.55 


0.90 


0.87 


J09191 1.35+531424.0 


ClAAA /^OA 

553 51999 639 


8.48 


8.50 


7.67 


7.57 


0.80 


0.79 






8.49 


8.46 


7.63 


7.46 


0.80 


0.83 


J 103007.07+412353.5 


1360 53033 186 


8.30 


8.41 


6.95 


7.15 


1.00 


0.96 






8.37 


8.42 


7.07 


7.25 


0.97 


0.95 


J 103404. 17+061210.2 


AAA C^/^O/^ 1 CA 

999 52636 150 


8.22 


8.16 


6.85 


6.71 


1.09 


1.12 






8.20 


8.24 


6.77 


6.89 


1.11 


1.09 


J 103822.61+505814.7 


1 /"AAA C^/^'l^ A^^ 

1009 52644 042 


8.48 


8.42 


7.70 


7.47 


0.80 


0.87 






8.45 


8.45 


7.59 


7.55 


0.83 


0.84 


J 104137. 27+1U3252.U 


1 ^AA CTAAA AOA 


8.52 


8.61 


7.98 


7.97 


0.74 


0.69 






8.57 


8.57 


7.99 


7.97 


0.71 


0.72 


Tl l^/'rC CO 1 AA/IA/IT A 

J 1 12655.58+004047.0 


280 51612 635 


8.49 


8.42 


7.73 


7.53 


0.78 


0.86 






8.46 


8.44 


7.64 


7.55 


0.82 


0.83 


Tl 1 1 1 A AAC/^A/^ /I 

J 1 13122. 19-005606.4 


281 51614 007 


8.41 


8.37 


7.47 


7.20 


0.89 


0.93 






8.39 


8.41 


7.33 


7.36 


0.91 


0.89 


J 1 13413.84+533601 .2 


1014 52707 096 


8.41 


8.15 


7.31 


6.70 


0.92 


1.12 






8.41 


8.45 


7.15 


7.23 


0.94 


0.95 


J 1 13515.65+234606.0 


'^CAl CylAO^ A1A 

2501 54084 010 


8.40 


8.32 


7.12 


6.93 


0.87 


0.99 






8.39 


8.45 


7.09 


7.18 


0.91 


0.90 


J 113835. 63+281 801.1 


2220 53795 089 


8.41 


8.33 


7.42 


6.95 


0.89 


0.90 






8.41 


8.41 


7.32 


7.26 


0.90 


0.90 


Tl 1/1^^/1 Z^/" A^AC^'TA 

J 1 14234.66-030527.9 


329 52056 320 


8.42 


8.33 


7.38 


6.97 


0.87 


0.97 






8.37 


8.43 


7.06 


7.13 


0.93 


0.93 


J124844.42+250522.6 


2661 54505 412 


8.43 


8.55 


7.59 


8.01 


0.83 


0.72 






8.47 


8.44 


7.73 


7.58 


0.80 


0.82 


J132253.24+585942.2 


959 52411 397 


8.46 


8.54 


7.64 


7.86 


0.82 


0.73 






8.50 


8.47 


7.76 


7.59 


0.77 


0.80 


J141439.58+033601.8 


583 52055 137 


8.38 


8.47 


7.44 


7.66 


0.89 


0.80 






8.42 


8.44 


7.54 


7.56 


0.84 


0.83 


J142504.46+050556.7 


584 52049 571 


8.45 


8.43 


7.63 


7.44 


0.82 


0.88 






8.44 


8.42 


7.54 


7.45 


0.85 


0.87 


J161555. 12+420624.5 


1171 52753 376 


8.51 


8.38 


7.40 


7.08 


0.89 


0.96 






8.48 


8.50 


7.33 


7.45 


0.91 


0.90 



" The objects are listed in order of right ascension. 

* The spectrum number is composed of the SDSS plate number, the modified Julian date of the observation, and the number of the fiber on the plate. 



in Fig. |2] The upper panel shows data for individual components. 
The open (blue) circles are the blue components and the (red) plus 
signs are the red components of the photoionised objects, while the 
open (blue) squares are the blue components and the (red) crosses 
are the red components of the AGNs. The solid line represents the 
equation 

log([Oiii]^5007/H/?) = ■ , + 1-3, (10) 

log([[Nii]/i6584/Ha) - 0.05 

which separates objects with Hii spectra from those containing an 
AGN jKauffmann etallllooa) . The long-dashed separation line is 
the equation 

log([Oin]i5007/H^) = . , ^ + 1-19, (H) 

log([[NnJ/16584/Ha) - 0.47 

from iKewlev et all ( |200l|) . The lower panel in Fig. |2] shows 
the global data. The gray (in the printed version - light-blue in 
the colour version) filled c ircles show a large sample of SDSS 
emission-line galaxies from lThuan et al. I j201Cli) . The dark (black) 



filled circles show our sample of SDSS galaxies with double- 
peaked emission lines (global spectra, sum of blue and red com- 
ponents). The lines are the same as in the upper panel . We ch oose 
here to use the separation line from lKauffmann et al. I i2003h (see 
below, Section 4). 



Fig. |2] shows that in a majority cases either both compo- 
nents belong to starburst-like objects or to double-peaked AGNs. 
There seems to be a strong selection effect. Indeed the require- 
ment that a reliable double-Gaussian fit can be obtained for each 
of the emission lines is satisfied for spectra with SDSS resolution 
only in cases when the contributions of the blue and red compo- 
nents are similar. As a result, our sample contains galaxies with 
similar [Nii]^6584/Hff- and [O iii].15OO7/I^0-fluxes for both com- 
ponents. Consequently, both components lie close to each other in 
the [Nii]^6584/Hq' versus [O iii]/i5007/^8 diagram. 
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Figure 3. The difference between radial velocities of blue V(,liic and red y,ed 
components (in units of km s"') as a function of stellar mass of a galaxy 
{upper panel) and of redshift {lower panel). The open circles show galaxies 
from Sample A. The plus signs show galaxies from Sample B. 



3.2 Velocity separation 

Fig.[3]shows the difference between radial velocities of the blue and 
red components as a function of stellar mass {upper panel) and of 
redshift {lower panel).The open circles show galaxies from Sample 
A, while the plus signs show galaxies from Sample B. The differ- 
ence between the radial velocities of the blue and red components 
is determined from the mean value of the differences for individual 
lines. The scatter is typically a few per cent, but less than 10% in 
all the cases. Fig. [3] shows that this difference between the radial 
velocities ranges between 200 km s"' and 400 km s"', and that it 
does not correlate with stellar mass, nor with redshift. However, the 
upper panel of Fig. [3] shows that the galaxies with AGN-like spec- 
tra are more massive, on average, than the galax ies with starburst- 
like s pectra. This agrees with the conclusion bv iKauffmann et ^ 
( 1200 3) that AGNs reside almost exclusively in massive galaxies. 

Here we will discuss the velocity separations of the double 
peaks and the Gaussian width parameters of the Hj8 lines. It was 
noted above that the only lines that cannot be reliably decomposed 
into two components are [Sii]/I6717 or/and [Sii]/i6731 while the 
other lines can be fitted rather well by two Gaussians in 129 se- 
lected galaxies. Hence, all 129 galaxies will be included in this 
particular discussion. The lower-limit difference between the radial 
velocities of the blue Vbine and red Vrcd components (~200 km s"') 
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Figure 4. The approximation of the observed H/3 line profile (dark (black) 
curve) by the single (long-dashed (red) curve) and two (short-dashed (blue) 
curve) Gaussians in spectra of thi'ee galaxies from Sample A. (A color ver- 
sion of this figure is available in the online version.) 



in our sample of galaxies is defined by the requiremen t that the two 
peaks in the line profile should be clearly separated. ISmith et al. I 
hoioi) have selected active galactic nuclei from the SDSS having 
double-peaked profiles of [Oii]/14959,5007 and other narrow emis- 
sion lines by visual inspection of the quasar spectra. The lower- 
limit velocity separation of the double peaks in their sample is also 
around 200 km s"' , i.e. similar to that in our sample of galaxies. 

The rotation velocity of large spiral galaxies is usually above 
200 km s~' and can re ach about 300 km s"' (see the compilation by 
IPilvugin etan i l2004 ). The difference between radial velocities of 
two H II regions in spiral galaxy with large inclination can thus be 
around 400 - 600 km s"' . As an alternative interpretation, the large 
difference between radial velocities of blue and red components can 
be parts of two merging systems. The largest difference between 
radial velocities of the blue and red components (~400 km s"') in 
our sample of galaxies is well within the range given above. One 
may expect that in case many individual H ii regions are distributed 
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Figure 5. The Gaussian width parameter o"h/3 (in units of km/s) as a func- 
tion of redshift for emission-line galaxies taken from the SDSS (gray (blue) 
filled circles), for global spectra of the selected 129 SDSS galaxies with 
double-peaked emission lines (dark (black) filled circles), and for the blue 
and red components of those galaxies (open (red) triangles). A color version 
of this figure is available in the online version. 



over the disc of a giant spiral galaxy with a large inclination, the 
emission line profile in the global single-peaked SDSS spectra of 
such composite nebulae can have a similar width. 

3.3 Gaussian line width 

We have extracted the line width of the H/3 line (cTHy?) for 255,539 
emission-line galaxies (with equivalent widths of the H/? and Ha 
lines EW(H/3) > 1.5, EWCHo-) > 1.5, and Icrap < 600 km s"') from 
the SDSS database. It should be noted that a single-Gaussian fit to 
the double-peaked emission line can be bad even as a first-order 
approximation, Fig.|4] 

Fig. [5] shows the Gaussian width parameter cr^g (in units of 
km/s) as a function of redshift for a large sample of emission-line 
galaxies extracted from the SDSS (gray (blue) filled circles), for 
the global spectra of the selected 129 SDSS galaxies with double- 
peaked emission lines (dark (black) filled circles), and for the blue 
and red components of those galaxies (open (red) triangles). The 
values of the Gaussian width parameter cth/j for the global spectra 
(including our sample of 129 galaxies) were taken from the SDSS 
database and measured for the blue and red components. Fig. |5] 
shows that the line widths of the majority of the blue and red com- 
ponents in our sample of galaxies are within range from ~ 140 km 
s"' to ~220 km s"' and they occupy the same area as the majority 
of emission-line galaxies from the SDSS. However several com- 
ponents have larger widths, up to ~300 km s"'. This suggests that 
some components can themselves be composite nebulae. The Gaus- 
sian width parameters of the global spectra of our sample of galax- 
ies are situated above and along the upper envelope defined by the 
emission-line galaxies from the SDSS. However, some of them are 
situated in the same region as the majority of the blue and red com- 
ponents. These are galaxies where the intensities of the blue and red 
components difi'er significantly. In such case the single-Gaussian fit 
to the double-peaked emission line reproduces the strongest com- 
ponent alone as can be seen in the lower panel of Fig.|4] Thus, the 
large Gaussian width parameters of the global spectra cannot be a 
reliable criterion for selecting candidates for galaxies with double- 
peaked emission lines. Using this criterion, one will simply miss 
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Figure 6. Upper panel. The equivalent number of 07V stars A'ovv respon- 
sible for the excitation of H ii regions versus the host galaxy stellar mass for 
Sample A. The open (blue) circles show the blue components and the (red) 
plus signs show the red components. Lower panel. The ratio of equivalent 
numbers of 07V stars responsible for the excitation of the blue and red 
components. A color version of this figure is available in the online version. 



the galaxies where the intensities of the blue and red components 
differ significantly. 



3.4 Starburst strength 

An important characteristic of a Hii region is the number of the 
ionising stars it contains. Under the assumption of an ionisation- 
bounded and dust-free nebula, the H^S luminosity provides an es- 
timate of the ionising flux. The ionising flux can be expressed in 
terms of the number of so-called equivalent O stars of a given sub- 
type responsible for producing the ionising luminosity. The num- 
ber of zero-age main sequence 07V stars, No7Vi is usually used to 
specify the ionising flux. The value of Novv can be easily derived 
from the observed HyS luminosity and the Lyman continuum flux 
of an individual 07V star. The num ber of ionising photons from 
an 07 V star is A?lc = 5.62x1( 3'*'* s~' jMartins. Schaerer & Hillie rl 
l2005l) orMc = 1.12x10^^ s ' (IVaccall994h . Here the value of M 



after iMartins. Schaerer & Hillier ' ('2005) has been adopted. If we 
instead adopt the value of A^lc after Vacca ( 1994) then the number 
of equivalent O stars are increased by about a factor two. One ion- 
ising photon from the star pro duces 0.157 HjS photons (0.44 9 Hor 
photons) from the Hii region tOsterbrock & FerlandllBo^ . The 
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Figure 7. The equivalent number of 07V stars Wovv responsible for the ex- 
citation of the H II regions versus redshift for Sample A (dai'k (black) filled 
circles) and for star-forming galaxies taken from the SDSS (gray (blue) 
filled circles). A color version of this figure is available in the online ver- 



density-bounded dust-free H ii region excited by one 07 V star will 
have the H/3 luminosity 3.38x10^* erg s"' or log(LH/j/L0) = 2.93 
and the Ha luminosity 7.64x10^^ erg s"' or log(LHa/Lo) = 3.30. 
When these conditions (density-bounded and/or dust-free) are not 
met, the values of the number of equivalent O stars obtained here 
should be interpreted as lower limits. 

The reddening-corrected Hy8 flux is obtained from the ob- 
served F'^ flux using the relation tBlagrave et al. ii2007i) 



log(F*/F^) 



-c. 



(12) 



where C(Hj8) is the extinction coefficient. 

The distances to SDSS galaxies are calculated from 

rf-f, (13) 

where d is the distance in Mpc, c the speed of light in km s"', and 
z the redshift. Ho is the Hubble cons tant, here assu med to be equal 
to 72 (±8) km s"' Mpc"' ( Freedman et al. Il200lh . Since objects 
from Sample A have low redshifts (only two objects have z > 0.15) 
the low-redshift approximation for distance determination has been 
used. 

The upper panel of Fig.[6]shows the equivalent number of 07V 
stars Nqim responsible for the excitation of blue and red compo- 
nents in galaxies from Sample A. The lower panel shows the ratio 
of equivalent numbers of 07V stars responsible for the excitation 
of blue and red components. Inspection of Fig.[6]shows the typical 
value of the equivalent number of 07V stars in starburs t s in ga lax- 
ies from Sample A is in the range 10-* - 10 MKenmcuttHl988l) has 
given the mean Ha fluxes for the three brightest Hn regions in a 
sample of nearby galaxies. Those fluxes, converted to equivalent 
numbers of 07V stars, correspond to Nqvv ~ 10". Thus, both the 
blue and red components in our sample of SDSS galaxies contain 
many more (up to 2-3 orders of magnitude) ionising stars, when 
compared to the brightest H ii regions in nearby galaxies. Fig. |7] 
shows a comparison of the equivalent number of 07V stars A'ovv 
for Sample A (the sum of the A'ovv for blue and red components) 
and for a large sample of star-forming galaxies from SDSS. This 
sample of galaxies were selected from the MPA/JHU catalogs us- 
ing the dividing line between starburst like objects and AGNs from 
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Figure 8. The density-sensitive [S ii]/l6717/[S ii]/16731 line ratio versus the 
equivalent number of 07V stars Wovv responsible for the excitation of H ii 
regions. The open (blue) circles show the blue components. The (red) plus 
signs show the red components. The filled circles show the sum of blue and 
red components. The solid line shows the zero-density limit (Nf = 1 cm"^), 
the dashed line con'esponds to the electron density = 100 cm"^^, and 
the dotted line coiTesponds to the electron density = 200 cm"' . A color 
version of this figure is available in the online version. 



iKauffmann et al. 1 1 I2OO3I) . The reddening-corrected H/3 flux is ob- 
tained using Eq.(ll2ll. Only the galaxies with EW(H/3) > 1.5 and 
EW(Hq') > 1.5 are shown. Fig. |7] also shows that the number of 
ionizing stars in the galaxies with two starbursts from our Sam- 
ple A are similar to that of galaxies (from the SDSS) with a large 
amount of ionising stars. 



3.5 Electron density 

Fig- m shows the density-sensitive [S ii]/i6717/[S ii]/i6731 line ra- 
tio as a function of the equivalent number of 07V stars A'ovv in 
the starbursts. The open (blue) circles show the blue components. 
The (red) plus signs show the red components. The filled circles 
show the data from global spectra (sum of blue and red compo- 
nents). The expected zero density limit ([S ii]/16717/[S n]/l6731 = 
1.44 at = 1 cm"' with t2 = 1.0), is shown by the solid line. 
The dashed and dotted lines show the line ratios corresponding to 
N, = lOOcm-3 ([Sn]^6717/[Sii]i6731 = 1.29) and A', = 200 cm"' 
([Sn]^6717/[Sii]-i6731 = 1.18), respectively. 

The density-sensitive [Sii]/i6717/[S n]/i6731 line ratio in the 
global spectra of all galaxies in our Sample A show an electron 
density < 200 cm"' (filled circles in Fig. [8), with the major- 
ity of them having A'^ < 100 cm"\ Hence, they are all in the low- 
densit y regime, as is typical for the majority of extragalactic H 11 re- 
gions \ Zaritskv. Keniiicutt & Huchrall 19941 : iBresolin et"ai7ll2005l: 
iGutierrez & Beckmatj|2010l) . The IS ii1/i6717/rS n]i6731 line ratio 
in the blue and red components show a larger scatter (see Fig. [8]l, 
which may be caused by the uncertainties in the line decomposi- 
tion. 

Two giant H 11 regions located at different positions inside the 
disc (one Hn regions can be associated with the circumnuclear 
star formation) may be responsible for the double-peaked emission 
lines in Sample A. However, the double-peaked emission lines in 
global spectra can be caused not only by two starbursts in the same 
galaxy, but also two starbursts in two different galaxies, provided 
these galaxies are very closely located on the sky (projected on 
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Figure 9. The extinction C(Hy3) in tlie blue component versus the extinction 
C(I^3) in the red component for galaxies from Sample A. 

top of each other and thus detected within the same SDSS fiber). 
If the radiation from a star-forming region in a more distant galaxy 
passes through a less distant galaxy, one may expect that the extinc- 
tion of the red component (star-forming region in the more distant 
galaxy) should be larger than the extinction of the blue component 
(star-forming region in the less distant galaxy). Fig.|9]shows the ex- 
tinction coefficient C(Hy8) in the blue component versus the C(H/3) 
in the red component for galaxies in Sample A. Fig. |9] also shows 
that there is no systematic difference between the values of the ex- 
tinction coefficient C(Hy8) in the blue and red components. It should 
be noted, however, that it cannot be excluded that the more distant 
galaxies can have slightly lower radial velocities than less distant 
ones due to the random component of their radial velocities. 



4 ABUNDANCES AND TEMPERATURES 

It is impossible to divide the [O ii]/13727-l-/13729 doublet into a blue 
and a red component at the SDSS spectral resolution. Therefore, 
we have used NS-calibration to determine abundances and the X2 
electron temperatures in the blue and red components. The NS- 
calibration is an empirical calibration for determination of oxy- 
gen and nitrogen abundances as well as electron temperatures in 
Hii regions wh ere the nebular oxygen lin e [O ii]/i3727+/i3729 is 
not available (Pilvu gin & Mattsson 11201 11) . The NS-calibration re- 
lations express the abundances (and electron temperatures) in terms 
of the fluxes in the strong emission lines of O^^, N^, and S^ and 
have been derived using spectra of H 11 regions with well-measured 
electron temperatures as calibration datapoints. The NS-calibration 
provides reliable oxygen and nitrogen abundances for H 11 regions 
of all metallicities. The resultant NS-calibration abundances and 
electron temperatures are given in Table[T] 

The left panels of Fig. [TO] show the comparison of oxygen 
abundances (upper panel), nitrogen abundances (middle panel) and 
ti electron temperatures (lower panel) in the blue components and 
the same in the red components of galaxies from Sample A. Fig. 1101 
also shows that the oxygen and nitrogen abundances and elec- 
tron temperatures in the blue and red components are close to each 
other, which may reflect a strong selection effect. Indeed, as it 
has already been noted above, at the limited SDSS spectral reso- 
lution, more or less reliable double-Gaussian fits to the emission 
lines ([iii]A5007, [Nii]/16584, [Sii].i6717 and [Sii].i6731) can be 



obtained if the blue and red components make comparable contri- 
butions to the "global lines". Hence, we have selected spectra with 
double-peaked emission lines where the intensities of all these lines 
in the blue and red components are similar and, consequently, the 
abundances are similar too. 

Since the SDSS spectra are closer to global spectra of galax- 
ies rather than to spectra of individual H 11 regions, the abundances 
determined from the SDSS spectra are "global abundances". For 
our sample of galaxies we can determine the "global flux" in every 
emission line as the sum of fluxes from the blue and red compo- 
nents, and estimate the global abundances using the NS-calibration. 
However, as the global flux in the [O ii]/13727h-/13729 doublet can 
be measured in the spectra considered here, it is possible to estimate 
the global oxygen and nitrogen abundances and ?2 electron tem- 
peratures using anoth er empirical calibration, the ON-calibration 
(|PilvuginetXll2010l) . The ON-calibration relations express the 
abundances (and electron temperatures) in terms of the fluxes in 
the strong emission lines O^^, O^, and N+. It has also been derived 
using the spectra of H 11 regions with well-measured electron tem- 
peratures as calibration datapoints. 

The resultant global abundances and electron temperatures are 
given in Table [T] The right panels of Fig. [TO] show a comparison 
of global oxygen abundances (upper panel), nitrogen abundances 
(middle panel) and electron temperatures (lower panel) in Sam- 
ple A determined using the NS- and ON-calibrations. Fig.llOlalso 
shows that the oxygen and nitrogen abundances, as well as the 
electron temperatures, derived using the NS- and ON-calibrations 
are in good agreement, which can be considered as evidence that 
our abundances and temperatures are realistic. 

As it was noted above, the [S II]/^6717/[S ii]/i6731 line ratio 
in the blue and red components show a larger scatter than that in 
the global spectra (see Fig. [8j, which may be caused by the un- 
certainties in the line decomposition. How do such uncertainties 
affect the derived abundances in the blue and red components? 
We argue it can be estimated in the following way. It is known 
that the majority of extragal actic Hii regions are in the low-density 
regime ([^a ritskv. Kennicut t & Huchrall994l : lBresolin et al. 12003 : 
lGutierrez & Beckmaa i201(J) . The global spectra of all galaxies 
in our Sample A also show a low electron density having < 
100 cm"' (Fig.[8j. Then one can expect that the blue and red com- 
ponents have also a low electron density and, consequently, the Rs 
= [S ^]/^6717/[S ii]/i6731 line ratio in their spectra should be within 
the interval defined by the Rs values at A', = 100 cm"' and = 
1 cm-'. 

Let us first assume Rs at A',, = 100 cm"' is the"true" value 
(Rstmc)- Then the uncertainties in the line ratio in the blue com- 
ponents can be quantified by the value = Rsb/RSfyae- If the 
is larger/smaller than unity then the flux in the [S ii]/i6717 line is 
over-/underestimated by a factor of Cb,i up to c/, and/or the flux in 
the [Sii]/16731 line is under-/overestimated by a factor of Cb,2 up 
to Cfc so that Cb,i/C|,,2 = Cb. One can estimate the corrected flux in 
the sulfur lines as (S2)cor = [S n]i6717/cb,i -1- [Sn]i6731/Cb,2. It is 
evident that the error in the 52 is maximised when Cb,i = Cb and Cb.2 
= 1 if [S ii]^6717 > [S ii]/16731 and when Cb.i = 1 and Cb.2 = 1/cb if 
[S n]/i6717 < [S ^]/^6731. We have then considered the two exreme 
cases. We have found two values of the corrected flux in the sulfur 
lines. The uncertainties in this line ratio in the red components can 
be quantified by the value c, = RsJRstiui: - The corrected flux (52)cor 
in the sulfur lines can be estimated in the same way for the red com- 
ponents. The obtained values of Cb and for galaxies in Sample A 
are all in the range from ~0.7 to ~1.3. As a result, the difference 
between the corrected flux (52)cor and the observed flux (S2)obs in 
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Figure 10. Left column panels. Comparison of oxygen abundances (upper panel), nitrogen abundances (middle panel) and t2 electron temperatures (lower 
panel) in blue components and the same in the red components of the galaxies from Sample A. Right column panels. Comparison oxygen abundances (upper 
panel), nitrogen abundances (middle panel) and ti electron temperatures (lower panel) determined from global line fluxes using the NS-calibration with the 
same derived using the ON-calibration. The solid lines represent equal values. 



the sulfur lines is not exceeding ~15% for any object. We plot the 
corrected flux (52)cor against the observed one (52)obs in the upper 
panel of Fig.ll IKopen (red) circles). 

Let us now assume that the Rs a.\. = \ cm"' is the "true" 
Rsi^ac value. We plot the corrected flux (52)cor against the observed 
one (S2)obs in the upper panel of Fig. [TT] (filled (blue) circles). The 
obtained values of and c,. for galaxies in Sample A are again 
within the range from ~0.7 to ~ 1.3 and the difference between the 
corrected flux (S 2)001 and the observed flux (52)obs in the sulfur 
lines for blue and red components is never exceeding ~15%. 

One may consider the measured global Rs^ = 
[S n]/l6717/[S ii]/i6731 as being the "true" value instead of 
the Rs at Ne = 100 cm"'' and at A'^ = 1 cm"'. In such case the 
differences between the corrected fluxes (S2)cor and flux (S2)obs 
in the sulfur lines in the blue and red components are usually less 
than -10%. 



We have found the corrected oxygen abundances (0/H)Ns,cor 
in blue and red components through the NS-calibration using 
the values of corrected flux (5 2)001 in the sulfur lines. The cor- 
rected oxygen abundances (0/H)ns,coi- against the observed abun- 
dances (0/H)Ns.obs are shown in the lower panel of Fig. [TT] The 
lower panel of Fig. [TT] shows that the difference between the cor- 
rected oxygen abundance (0/H)Ns,cor and the observed abundance 
(0/H)Ns_obs is less than 0.03 dex in all cases. This is because the co- 
efficients of the terms with log52 in the NS-calibration relations 
for oxygen abundance determinations are l ess than unity for all 
classes of H 11 regions (hot, warm and cold) jPilvugin & Mattsson I 
,2011.) . Consequently, the uncertainty in S2 which is less than < 
15% (or less than ~0.07 dex) results in an error in log(0/H)iMs,cor 
less than 0.03 dex. The difference between the corrected nitrogen 
abundance (N/H)Ns,cor and the observed abundance (N/H)Ns_obs is 
slightly larger, up tp 0.07 dex. This is because the coefficients of 
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Figure 11. Upper panel. The coiTected flux (S2)cor against the ob- 
served flux (S2)obs in the sulfur hnes for the blue and red components 
in the galaxies in Sample A. The open (red) circles show the case when 
the corrected values have been estimated assuming the "true" line ratio 
[S ii]/i6717/[S n]/i6731 = 1.44 which corresponds to the electron density 
Ne = 100 cm"^ (see text). The filled (blue) circles show the corrected val- 
ues obtained assuming the "true" line ratio [S ii]/i6717/[S n]/i6731 = 1.29 
which corresponds to the electron density = I cm"'. The solid line 
shows the case of equal values. Lower panel. The corrected oxygen abun- 
dances (0/H)Ns,cor against the observed abundnaces (0/H)NS,obs in the blue 
and red components in the galaxies in Sample A. The meaning of the sym- 
bols are the same as in the upper panel. The solid fine shows the case of 
equal values. (A color version of this figure is available in the online ver- 
sion.) 

the terms with log52 in the NS-cahbration relations for nitrogen 
abundan ce determinations are close to unity for cold and warm H ii 
regions jPilvugin & Mattsson 1201 fh . Hence, the given value of the 
uncertainty in 52 (up to 15% or up to 0.07 dex) results in a simi- 
lar error in log(N/H)Ns,coi ■ Thus, the errors in the (0/H)ns and the 
(N/H)ns abundances caused by the uncertainties in the sulfur line 
decomposition are relatively small and cannot affect the results sig- 
nificantly. 
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Figure 12. The O/H-N/O diagram. Upper panel. The open circles show 
abundances derived using the NS -calibration for blue components of galax- 
ies of the Sample A, the plus signs show that for red components. The 
filled gray (light-blue) circles show T^-based abundances in the sample 
of b est-studied Hn region s in nearby galaxies (the compilation of data 
from IPilvugin et al~l j2010l) ). Lower panel. The same as the upper panel 
but for galaxies which lie in the [N ii]/i6584/Htt versus [O in]i5007/H(3 di- 
agram between the separation lines after I Kauffmann et al. 2003) and after 
iKewlev et al.ltoOlh (see Fig.|2j. (A color version of this figure is available 
in the online version.) 



The O/H-N/O diagram provides an additional possibility to 
test the correctness of the determined oxygen and nitrogen abun- 
dances. The upper panel of Fig. [12] shows the 0/H - N/O dia- 
gram for Sample A. The open circles show abundances derived us- 
ing the NS-calibration for blue components, the plus signs show 
the same for red components. The filled gray (light-blue) circles 
show r^-based abundances in the calibration sampl e of H n regions 
in nearby galaxies (the compilation of data from 'Pilvug in et al. I 
feolO)). Fig. 1 121 also shows that the abundances derived using the 
NS-calibration occupy the same region in the 0/H - N/O diagram as 
the Tj-based abundances of the calibration sample, which implies 
that our NS-calibration abundances are correct. 

The exact location of the dividing line between Hii regions 
and AGNs is still controversial (see, e.g., jKewlev et aX] I2OOII; 
iKauflFmann et al. l2003l :I Stasihska et al. II2OO6I). The objects th at he 
between the d i viding lines according jKaufFmann et al. I I2OO3I) and 
lKewlevetal7l ( l200ll) in the [Nii]/16584/Ha versus [Oni]i5007/^8 
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diagram (see Fig, [ijl are sta r burst l ike objects if the dividing line 
according to iKewiiev et all j200lh is used but they are AGN- 
like objects (or, at least, they are not purel y thermally pho- 
toioni sed objects) if the dividing line according to'K auffmann et alTI 
( 2003 ) is used. Note, h owever, that the dividing line suggested by 
IStasinska et al. I ( l2006h is very similar to that of iKauffmann et alTI 
( I2OO3I) . 

The 0/H - N/O diagram may als o provide an indirect way to 
decide which cur ve [that accord i ng tolKauffmarm et al. I ( l2003h or 
that according to iKewlev et al. I ( 1200 ih l outlines best the area oc- 
cupied by starburst-like objects in the BPT diagram. If objects that 
lie between these lines are starburst-like objects, the emission line 
fluxes in their spectra correspond to thermally photoionised objects. 
The NS-calibration (and other strong-line calibrations) developed 
for thermally photoionised nebulae will then provide reliable oxy- 
gen and nitrogen abundances for these objects, which will occupy 
the same region in the O/H - N/O diagram as H 11 regions in nearby 
galaxies. If, on the other hand, the [Nii] fluxes are produced by 
non-thermal radiation or at least are enhanced by the contribution 
of non-thermal radiation, using the NS-calibration on these nebu- 
lae will result in too high nitrogen abundances. One may expect 
that the positions in the O/H - N/O diagram will be shifted sig- 
nificantly as compared to the positions of thermally photoionised 
Hii regions in nearby galaxies. The lower panel of Fig. 1 121 shows 
the O/H - N/O diagram for galaxies which lie between the two 
dividing lines in the [Nii]/16584/Hci' versus [Oiii]/15007/I^8 dia- 
gram together with the positions of thermally photoionised H 11 re- 
gions in nearby galaxies. The positions of the galaxies considered 
here show a systematic shift toward higher N/O-ratio compared to 
the positions of the thermally photoionised H 11 regions in nearby 
galaxies, which suggest that the emission lines are distorted by the 
contribution of non-thermal radiation, i.e. they are not purely ther- 
mal phoionisation objec ts. If this is the case, the line according to 
jKauffmann et al. II2003I) is to be favoured as it outlines the area 
occupied by certainly starb urst-like o bjects in the BPT diagram. It 
has been assumed (e .g., by I Juneaue t al. 2011) that the line from 
iKewlev et al"l feOOlh can be considered as the curve outlining the 
area occupied by "pure" AGNs in the BPT diag ram, and that ob- 
jects w hic h lie between the cur ves according to IKauffmann et aiTI 
( l2003h and lkewlev et al. I ( l200lh are composite objects where both 
a starburst and an AGN m ake contributions. However, this i nterpre- 
tation is not indisputable Icid Femandes et al. 1l20ldl20llh . 

Comparison of oxygen abundances in the blue and red com- 
ponents and the global oxygen abundances tell us something 
about how representative/correct the abundances derived from the 
global spectra are. Fig. [T3] shows the difference between oxygen 
abundances in the blue component and the global oxygen abun- 
dances versus the difference between oxygen abundances in the 
red component and the global oxygen abundances for galaxies in 
Sample A. Furthermore, Fig. [13] clearly shows that there is an 
anti-correlation between the two abundance differences described 
above. This means the global oxygen abundance obtained using the 
NS-calibration is typically in between the oxygen abundance of the 
blue and red components. 



5 CONCLUSIONS 

We have extracted several hundred galaxies from the SDSS spec- 
tral database with double-peaked emission lines in their global 
spectra. Among other possibilities (e.g. double-peaked AGNs), one 
may expect such line profiles if two strong starbursts take place si- 
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Figure 13. The difference between oxygen abundances in the blue compo- 
nent and the global oxygen abundances versus the difference between oxy- 
gen abundances in the red component and the global oxygen abundances 
for galaxies in Sample A. 



multaneously in a galaxy. We have fitted the emission lines (Ha, 
Bj3, [Oin]^5007, [Nii].16584, [Sn]^6717 and [Sii]/16731) by two 
Gaussians in 129 spectra to separate the flux of the two (blue and 
red) components. A more or less reliable decomposition of the 
emission lines has been found for 55 spectra. 

Using the standard classification [N n]/16584/HQ- ver- 
sus [O in]/15007/Hj6 di agram and the dividing lines after 
IKauffmann et al. ] l l2003l) . we have divided the galaxies from 
our sample into two subsamples: a Sample A consisting of 18 
galaxies where both components belong to the photoionised 
objects and a Sample B containing 37 galaxies which show 
nonthermal ionisation (AGN). All blue and red components have 
narrow lines regardless of their positions in the [N n]/i6584/HQ' 
versus [O m]/i5007/H/J diagram. 

The differences between radial velocities of the blue and red 
components lie between 200 and 400 km s"' for both subsamples. 
The equivalent number of ionising stars is within the range 10"*- 
10^ 07V stars for each component in Sample A. 

We have estimated the oxygen and nitrogen abundances as 
well as the electron temperatures for each component, and for the 
global spectra in Sample A, using the recent NS-calibration. We 
have found that the global oxygen abundance is typically in be- 
tween the oxygen abundance of the blue and red components. This 
conclusion is based on a small sample of galaxies which, by se- 
lection, have red and blue line components of similar flux. To con- 
firm (or reject) our conclusion a larger sample of galaxies should 
be considered. Applying the ON-calibration on the global spectra 
shows that the ON-calibration and NS-calibration give oxygen and 
nitrogen abundances and electron temperatures which are in good 
agreement. 

The O/H - N/O diagram for the galaxies in our sam- 
ple gives indirect evidence suggesting that the dividing line 
in the [Nn]^65 8 4/Ha versus [O m]i5007/HyS diagram from 
IKauffmann et al. I | |2003|) outlines well the area occupied by 
staburst-like objects. 

We find also that two giant H 11 regions located at different po- 
sitions inside the disc (one H 11 region may be associated with cir- 
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cumnuclear star formation) seem to be responsible for the double- 
peaked emission lines in the spectra of Sample A. However, two 
starbursts in two different galaxies which are projected on top of 
each other, as alternative scenario for the origin of the double- 
peaked emission lines, cannot be excluded. Photometric and spec- 
troscopic observations with higher resolution may help to resolve 
this issue. 
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